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HMOS 3 ] fl-jft • 5 

iz. ft®. ■ &®&mtt(D&ft&ft ! $c&miztoitz>&& 

T 1 7!»S 4 ©Hn^fCiE^co^^ 7 -f A. 

Ttr)48Sl777' l J^P-X^D>T$5C:i^i: 
«6|H*©5t7r'f A„ 

a*sj® t Tt^mgff 7 w-r ss® © m k jf a l T3t7 7 -r a 

«C3t7 7^n. 

tin** 10] • €r$t¥ate, ¥frfcE*«li:*-0> 

[M&gi 1] mffimftmzmMmzmmmmmtmm 

££<fc£^m<i:-f-5>i»#iSl 0 fBi£W^7 7 -T/N% 



[|«*JS13] JBtf¥&*tt¥MJtfto£tt¥fltt4>TlV 
g:«(^ft-r'5^T?fe-5cltS:#^fr-SM^l 2 

12®©^:? r -f A. 
mz&{tT2>ft4f>-c<bz>z\ii&<&miiTz>m&TMi 2m 

10 im&Vil 6] ^afc^&tt. ««WJEMK©*5* 

#^##ift»W#J©¥S&®i£SS*flg£^«T-5 d tT 
<£>ft:7 7<A\ 

®-C^-5Cl<i:$-#m<t-r^)W*3gl efB^W^t^r-r 
A. 

[ffl&H 1 8 ] JElzftfe • #«^gLkfc#S8fcafcStftttJ 

tJCIWlSTKOillB (Sftffl) ±©¥®S*HKT*« 
J«SnTV»* 7 r yj ^P-X^ P >T&-5 d <h Sfirtt 
i-r-5»»*3ll 0 75M1 7cD#in*^CfH«<D3f7 7-r 

A. 

[»#JJU 9] 3fttfr#fcHll|K:*#L 
T#«> \ZWf8. S tlfc^t 7 7 -f /N*^®± fc^fig $ nfcElJff 

5t7 7-1'/\*<> 

[»*«2o] 3eic»jBBt«**m-r**«©3tt*a» 

■f A. 

[ff«2i] t§i#f^t7 , e^tijgiT^-i'©wtc^>x 

**KW6nTV»Sili:*4*»i:-r*lll*fll2 0IH*O3t 
77-f/t. 

C«^Jg2 2] 0ig • ^-jft^att, ^7 7^ ASJlfrb 
TSfc^Oiiff73[S]^4 5° ««ir**JC»«>K®JsRa 

nityt-7 7-f AsgH<z>s*«<fc, s ©3t*«aii 

•C«fiic*nTV»*ili*W«i:-r*l»3»SllS*03t7 
7-f A. 

[«^JS2 3] tfty^t )v^7u^\z^WL&ftm^ntz 

i:T-5ff^3H2 2 IE«<7)?t7 7-f /N*. 

so jgfifc s n & ia#f e $ nt v» -& ji t <t 
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3 

-T-Sffisfclg 1 E«®5t V 7 -f A% 

mkcixiiirrMHFnKRiacDiaiffowe 

77-f A*. 

»^ift«r*^i*««tr*lll*5l2 4. 2 5£7itt 

2 6E*©ft:7 7"f A\ 

S^-S>73(6]iC{i(6]-r-5<l(&]7 , £;X-r yfi!i>e»iffi$nt^ 

3 n #mi-r-5B*JS i mmvit? 7 -in. 

3fr7 7"f7t. 20 

bT«^ffl*tf&"5 t>OT**C4:S«r*a:-r*lil* 
JS2 8tfctt2 9 E*fc<Z>3t 7 yfA. 
[«*S3 1] MK:»i![--&jft^a±*tt3t7 7"f ASS 

■«S3lBtO*7T'f/t. 30 

[»t)S3 4] 3 7*S*»1'l:l'>^^**nTV>4 

M3IW3 51 «*WJ87KC7WSW71S*« 
W3T@<i:«tSfsIC-e^«.^<t$:i|$Sit-r'5W*J§3 3 

[«*«3 6] • ^»*a*tt3Tt£*«KaE-r* 40 

[f»*JB3 7] 3t77-fnii777f773t77-fA , T 

®^7 7-fA*. 
CW*«3 8] • MfSttJfi??^ A*agKJLlC<£> 

*-a# 6 nsE tt^eK s nt i/ » -5 c <h & &m t. t it mm 
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«*ttSMl*S 1 IEt©^7 7'fA , 0 

m&m 40] jt77< ammo? 7 v wmftmzm 
wat-r*»*3H 1 e«o>t7 7< a*. 

M*S4 2] <!>&< • £MM#f. ^77-f 

4:-r*lll*S175S4 1 ®^rn^{CfE«<D^7 7 -T A. 
[f»*JS4 3] ft®. 3tttUi»7K. S« 

Etta*, ^r-f ASB«t-#^3fta*t:q£-jH«*n 
T«r»*C&e*M»i:T*lll*3«4 2SB*CD3t7r-f A*. 

C»*3S4 5] «3jrai7S54 3©fana>»CE*©3fc:7 

A 1 T 1 A 2 it* 
R». A A l^AA 2T?**«[fi**3tfll<»*ea-r*3t 

a. 

& • s^mtrt - *®*^ • ■s-iffc^atb** 

S&*ffi«»ca*Stf*;i£**«£T*lll:fcJB4 512 
tt At* * ft * 5?'J * ftfi^ £ L ttJ T? * £ 

v>^ofli^*gflrr*^t*»at"r*iii2jOB4 6 

*3S4 7iE«£0^ejH->7.^Ao 

4 9 ] mt&atimuT u-r 

4 7S5^»^ejH->X7-A< > 
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A. 
[0 0 0 1] 

&-^i!fc¥a£^{c<Ix£) l fi7 7'i'A\ 

[0 0 0 2] 

*»«*IE*t€r3t»a»tt. #$§¥8-8 2 7 1 1ft 
*8M¥8 -2 1 1 2 3 7^^fE«SnTV»*«IK:. 

[0 0 0 3] 

i§¥8 - 8 2 7 1 mcoummx'it, ^mk^x-^co^ 

1. fl.»3££3'J*-hl'TA*U&ttft«&5fc 

2. x*3fc©ais*srS©**K^tottfcw-ntffc5 30 

[0 0 0 4] ±I2#^8-2 1 1 2 3 7^©S6 

-So 

[0 0 0 5] HClte. ±fEC^Lfc<@S"J©^{CjHlA 
&J&&<&m-V8>2>±lZ. ft^rl' A«fc Q*M<Dft1$Lm&. 



[0 0 0 6] *3E9i©BWtt. .biEOWjgJcag*-, fllfig 
[0 0 0 7] 

[0 0 0 8] atcKnoff|JttS#a. «7 7< 

fc-6«« JEWS U f^Si^^fcUT^^. 

3t7r-l'A*oa7S^W5<!:*»#x*ift5. 

[0 0 0 9] ,fcBJW*WKKmT©&*»88anffiET* 
^S^fLTS^T^U^P-X^P^&tK MiCft 

[0 0 10] »»»|yt«IBO^n^ b—9&W-t**b 
giX$'P>©5^>^Jl'fta£:fr81Uo-5«J&£T'^. # 

[0011] ii777u^n-i^D>tim 
st& \z ct 0 «bx ^ nt ^ * ^ 7 7 -J u ^ p — x ^ □ > 
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[0012] • &WL¥8k±iz&wt&&ikm-r 

***©#*ai«**-r*jte«iH»7 & n. 

E«t*tt3t«ai»7'U-r©SSiii (S3tiS) -h©¥B3KJft 
grfcfc«t*rt«TS£fc9. 01IMIK« 
[0 0 13] >67T-f AiiHiOTffiKatfflttJtttttlS 

r -f /tSBiffi t3ttta«7 U-f SSM© Ml:f A L 7 r 
At3ll6«kHi»7'U-f*«TfcOr*. ME 

[0014] #s • spff^sitagt-?-©w 

Tt>«fcV>. D >£8!/irr£> 2 

tten. *t7 r-r /imm±v> s mR 

[ooi5] »jft • 

[0 0 16] • ^ft^fktt. 3tifeff*|filMK»UT 

[0 0 17] Hfc»«3ie»[*«aT*4**«>3t*tH»* 
#**3tt7 r^/t<S*0>«®-hfc3fctfttti»7 




8 

bis:. fiv»e«nrff3a:A*sajR3&«**. 

[0 0 18] #ig--&i£^ate. #7 7^ /X*JtfrUT 

*fc3t©itfT;*l*J*4 5° MftTS^JC&ifcfC^Sn 
&3fc7r-IV1SB®©K»ffi£. K&®*> 6> fl*dlt 

7 zm-rzyty* ri"ttrc 

T U"f ^ JU^ 7 U"T .hfcKtt "=>*1T 

[0019] • ^i&^att, 5fc7r-f /xJ0Bfffc:JH9r 
*Oft&*3 7ffifiW*«»tt5n. «f#*«»-r*»^K 

atx— /ttt KjE zi 7&jzW \zte-?T^Z> IJjff 

5t*«3 7ia:*«*©JB*-r , «s«fcaj5t*»Bfic**« 
*3t«*i*ai-r«*«:o3ttftm»3&»s**3t*w»7u 

[0 0 2 0] • ^«#gk»4, Sll:t7T3t$SI 

& * 73 isj icii [Si r*«i«i3tx -f y 6 flijEK s nt <b <fc 

(MX. if. ra«*T»oT<b7Jtt^-f 3>^{CJ;0M(6] 
[0 0 2 1] HtC^-SE • ^«#S±*tt3t7 r-f Z'WB* 

H»tt3^3t*ai»7K©*ia**o»ttte«-Hftu 

TV»**K'b7?#*. ftttU87I'-fff#t3fc7 7'r A*© 
0. S«« (3t7r-fA. 3tt*aS) 
[0 0 2 2] *7r-rA*iM • g«Cn7S 

©*tt&in*ttttttiS7 k 4>© i tttuiB^ k> <D&mwm<D 

[0 0 2 3] 3t*m«7U-f©7U-f«38«ri 

7it**©a7a4:B«rai;-e*n«. is*snfc*t 
[0 0 2 4] • -&^as!c«n7&^:ejiiKtc^-r 
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— ss-a-av*. ftttuj^gw, jenny©*? r-r/tt 
«©*>©«, e-&3wws< . H5rr*<Ba«ssB»::& 

■5. 10 
[0 0 2 5] ^7 7-fAU ft«M»Ctt. y5Xf7i? 

T&ofcO-r-S. 5rK-^»¥g«3t7 7^MSIi:ffl 
-5. 

[0 0 2 6] 3t7 r-f ASB»o^ 7 y H*«»»fl«l»c»* 20 
ft, f OlfclMft ■ 9*«I*>nTHfcti. «77 

-f«©?77 Hjfi*£ffiWlcR2ft. -e©*tc#i£ - 

[0 0 2 7] • 6*&Bfc#<. ft? r-f A 

Sffigflt — flct^SlRK^— ^KSftTfeiV^. d©« 

:7r^A»W£^i;&S«fc:*— ;^^«£ftT^»;fc9-r 
*. ;i©t£fifc{c43UT. 3677-TWe^tHSST- 

r-f /"«*S«»rtO#-HK5[0(4-»*©*«*ftic«:* 30 

[0 0 2 8] HSC *5BW03t«m«t«tt. »&©*& 

3tffi±K«W6ftfc*tt»l«*ftfc2-3£t±©3t«** 

[0 0 2 9] Mtr^fc, *5EW©)teai^XT-Att. ± 
ffi©^:7 r-f / W43l6*UJSE«a«, ««WIWA A 1 T 1 

i ^aa 2T*&zfem&m%m^&fcm.•tz>y£mm&■^:■ 40 
)t7 7^A*^niit$nu^S(t 

r'f/xrfseaisftTfrfcjftft^affir-^oa&safcfifflr 
i±e>n£. luT, Stfi^sm^f© 1 >*;i/>ws5E 

Sft. *7r^iH»fi«©«©#« • ft«*&tt» 
£#MH#*<&&. 50 
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[0 0 3 0] MK*flEWfc«*£LTW:, lifiS^Wgg 
Sft. K«»:©3t*ffl«*fcXltSftfc3tt«<l*a'J*<z> 

^aiiistis©««m^fc»jeufc«Bfir»riESftTti 

kit**. c©«fiKic*5^T. • -&jft#af4. 
[0 0 3 1] t&e^HJ»7U<*fctt3fciftaj£Btt. 

ftfi^Sit^^ai^ftsw*©?-^ >*;ko— »o 
«**B*ps-a-6ft*a»jii3*t**.' 

[0 0 3 2] *7t, MG3VMUIS7 U-f SfcteJttfcmg 

s«. **#S3t«^*»eai*fta*«k©?-v >*;kd 

[0 0 3 3] ifc, W8S3t*W»7U^*fc»43t«lHg 
B14. IffE^R • 0*£«&T4MftSftfc« 

■Difio^m^mmmmr u-f ©<@* o3t*ai««T?tft 

tt. Sfi^liC^NiLfc^l:, nig (n<N) £<15?IJ 
tC&fflL, mm (m+n^N) £— JSLTtfcfctj-rS C t. 

[0 0 3 4] 

©HM©^ffi*iiBJT^. 
[0 0 3 5] (HUM 1 ) 01 ( a ) te#?giK©J§i£0!l 
l©«MK*«THiB (3t7r-f/ti©3tiliC»-3fcW® 
©El) TTftt). RiaiC&^T. 1 l4R^I6(r®©37 1 a 
t?77h*lb)JieS«3677f;t, 2. 3«s*m< 
414RMM2. 3 3fl*-tO»|«T*fflC»J«*ftTt»TJ. 

tOMtHS (P i n7*h^*-H. 7A7>->i 

BflBt7 r 7*U ^DI?D> 9 SJ^fiRLTt^S. 7 7 7'J 

5) ©flSfiglC-pl^Tf&fill-r*. 
[0 0 3 6] x^a>^^-r-57t#W4t4, 12 1 
(b) »cjR-r«C«»tt*UT^* (*J|fiJ-r*ffi*4»if 
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Mn-S^CWt-ft^I (13 1 (b) WZmLtz 

a, b) wt. mx-m^miz^m^Tu-c so^tbn 

5 a~5 n©p B W«Ci*iCJ;-3T&*5:ftS (aStbl 

Sit, ytyy( m$&wmfr*>M.fz®i (c) iz^-rm 
\Zjf7 7 -r a 1 ©3 «t IfffR^ <h ft r> T t^-a. 
[0 0 3 7] ikfC. IIl^a>9©2^fflia, brt* 
ft-TA* (0) S.i^*^tBS71/-f 5 W^&fflig 5 a~ 
5nfflMl (d M ) fc^T^-f. XMM^&lsk&K* 

X^P>9(*lg|5 Crftt>^^g|5M4) <Z>®#t^€: 
[0 0 3 8] 

9=tan- { [ (N - 1) A A/A] • d,/ 
d t ,,«) 

d 0< = [1/ (Nm-D ] xd,.„/cosfl 

FSR*X^D>9©7'J- h?)l<U> 
->\ x*m>9®R*Ws©H* (KtWcKJtfcl-r*) 

— j£-rttftn*t, ftfeWViffi^cbofc-r*) £d c , 

A S*fi#ISftfc<|^©a«0*SO(|'*fi IT. 
FSR = A'/2nd,ti40. FSR/ (N-l) >F 
S R/FSiKfc-TiBRtf**. 

[0 0 3 9] ±fH©#:#(C-&5«tC. X^D>9©^S 
(<9) . K#S£S2, 3©Slf$, 3fctfttH» 5 a ~ 5 n © 
MM (d.i) ft££ttJ&r-5;i£CJ:0. 3t7r-fAi 

ttfflS7 l"f 5 0»J*OJt«a» 5 a - 5 nfSflt* 
H3»CX^P>9 03tlfta«5fl!lO#(S: 
MfC&tt^jSilT.^ h)l><DM?&7fil,fz. n 
= 1. 5. AA = lnm. N= 1 0 . d c „ , e = 1 mm 

Xf7^7r^A'Ti:0f5) ©B#. 0 = 0. 025 

7° itntfi^^tw*. ^iien j£*fcW/J"2 

[0 0 4 0] :iT. Nj&K£«3tK2f LT, tTffli 

fi£x^D>9T#8rr5&g#ftiA«£N -rftto-fe. 

N»**a03t«*J*»6. Mflfcfi (M<N) 3EWft*UJ 
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[0041] z.z.-cn. ytmtsttt 4 vx* mm 
tt#-rst)©T«ft^. fct. Ba. b<D&m&m& 

<Mg*pftn. 

[0042] 0io0yt?(4. 7T-r/N*i©^®{csif9# 

2 tC^"T«{CX^ D >SBBJOS«-« 3 IC«j0S(Z>»*S 

[0 0 4 3] **M^J-e«. 77-fA*l$7 7 X9 : yi' 
3t77-fA*mif®a7i5lmmiLt*{, 

£t>©T?l4ftV>. 

[0 0 4 4] Sfc, CCTrte, >e*U»7'H'5, 
d > 9 (4. 3t7 r -f A 1 «iiicaSftSE*JWTrHffib& 
lW£1Z2>1gitolZtti* #Sl/<f4Se«JW*-3ttft^ 

20 aifc-r*©* 1 *^. 

[0 0 4 5] -AiZ. **Sfi«O»f^<0HftW*fT'5. 
*ISnt*OTi)tJ!67 7 ^ /t 1 tftfiiSSft. x^d 
>g|5lcSiJa-r^><t. JS^«)®^JCSft-&x^a>9<o# 

30 a~5nl4. StS^ltf Olf t>^« OEM) 

<. *^fc«tcT(4. ^^o^o*.i:ov>TMb 

*Tlt3©ttm3rclftffib;fcDT* 1 
o<&«ttil§*tt*;fc:*< Ltffi»©e^*S^T^^« 

fc-rn«j:v» ®<Dm*e>tkmMn&mt)»2>. z\n*, 

40 [0 0 4 6] ft. SJL±.(DWiWX'ltyttfltiilZ'3^X<D?)-Wt 
T'H'SflM.T. #3fc®#^©Sft3%3fc7.^ MI/© 

juomtfitnmfc^ytm&m^zm-eriz. x^z h)ie> 

z>mmxsx.T<Dmffimxibmcx£>2>. 
so [0047] mmm 2)04 f4*fiM(Digsg0»j 2 
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^77-f/W 1 4 \3.mm<D9tWtt . 12, 13fW 

x&mt i 4 ©M^stcffi^snfcsftsii. i 9 \tmm 
(Dxmmtt i 4 tsan:M^tifcsiti 12.13 

T«fiE*nfcSlSx^D>. 1 5 »aj£*ftlB»7 w . 1 

5 a tt#3t«m». 1 2 d \*&»m 1 2 t^ast* 1 4 

-&« IIX^P>1 9<Dm<DMS. (6>) t^r-fAl 
©3 71 (d t .„) cDF^tCfil^JE^JlT'lttB^Lfe^^ 10 

[0 0 4 8] ilcDJSjtlCiO. IxSiWl 2T'C0^mtS.Jx 

-So £#t£#jtf**liig 1 2 d*»*v»»^K:*i;*ir«tt 

tt, r©ifil 2dtl/TR»«l 2W8«3ftT^a 
[0 0 4 9] dCDS*#B*Jh*itl 2 dtt. SS^Ml 2, 

Ttt. #ft5£0>Jl il^CT^-S. 
[0 0 5 0] (££09 3) 0 5 (a) «*%BJC9*J6^J 

3 <©«f^*«-r0Ta& o . iwiiafc&^T. i «. #1*. 

fi, 37§lmm077Xf 7^0^77-1' /X, 2 5!J 

B»7W. 2 2 «Jt7 7^ A 1 ©*f ±IC»**ftfc 30 
SStM. 2 3 tt3t»Ui»7 K2 5 Offiff-JlllLkCKttE 
2nfcEI«l. 2 613*77^1. 3ttM7K 2 

ffitfcM&AT-fc*. 0 5 (b) JC. ^77-TAl|^ffl0 
§26b (H*«T?tt*i»*f®©*) . JteWHSTl"* 
2 51SM (MARK. 05 (a) fcwT3tlftttl»7U 
^25 0»tt*WT*«»Wf®0») . M#Ffl{C^W* 
»jsarr*»0*2 6 a (0S#JTr«V3i{C&oT^-5) 
^ffi»M2 6 0A-A' Jcffl»Ii)«**t. 
[0 0 5 1] 3t*WII7l"f 2 5IJn«»«Oi*tl 40 

SETS. 

[0 0 5 2] #SM60!lT-tt. 3t7r-f/X10SSffiCS*t 
12 2«LT*!3, 3tttttl»7K 2 5*^fi)c$tl 
T H*fiM«*8!SlK:»fiiiS *IT V»Tt©JtSS fcKWJR 2 

1 £K$tm 2 3 #*3t«ta»7 K2 5 «fil^r»A 2 6 
^Bra©MW*»lSLTB£T*C£T\ SW12 2 £ 
S»«2 3 t-tOMO35IH»c«fc0JilSO«SXi?a> ( t 50 
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[0 0 5 3] &tiJg§2 5 a*t»JSSStlT^*«5»©»«> 
coftS (0) fit. ±eJttt*|∋tttt*0>Hfliett 
)t77-fA-10tf>Mfi^lff^ (KSfflRIA A , 

122 £SlttSt2 3 t-tCDKKO^M) ^ATj^n^i 
U 3t77^A , l©37S^d tl „, ifclftttHBT'Wf 2 
5<*»©3t«ttl«2 5 aBBHI*d, d (Mfc*N,«) il 
T, j&ftm»7U"f 2 5QKIMI2 3ftt&J$3nTfr>« 

sti* (a, d, [c^-otsy&fli i tmm) . 

[0 0 5 4] 

0=tan" { [ (N-l) A A/A] -d,/ 

d c o r e ) 

d„ ( = [1/ (N„ -1) ] xd„ r ,/cos9 
ZZX. n=lT&S (KftNR2 2 <kK#t£l2 3 ©Hfl© 

[0055] z.<Dmts.mmz.-?z> z\l\z^k>. mmmi 

tmmiZ, 3ttftW»7'W2 5®«-(r©3tttttl»2 5 a 
^KffllTS&O, S*0^WS2 5aTS)S;5ig 

gfc*rj& L^ft^^^ttJ-r* c i^x^*o 

[0 0 5 6] &nm^2 6SS i ^— ^.<D^mx-miS.T 

*«^fcft, «&feA£3^u§g®tt&£*gtfl:-r««i 
icts* (s i <D&mm<&mx&te^&Myt&m. 

[0057] *mmmx\z. eme> j $>Q%isfrz>fflkm 

[0 0 5 8] £&. BEHm^t'T^tfetBggTKWsg 

bI^{ct#-5o -tote©***. ftf^t-p^Ttt, fH*£#J 
l tmvx&Z. 

[0 0 5 9] (£M#I 4)06 tt*%Wa>£%0!l 4 ©# 
8S[^^-r0Ta5-5o H0{C*3^T, 1 «0tJx.«^7X^ 

•j^^tyT^^x^^yr^n. 3 5 «3ttfettli§7 P 
-f, 3 2IJ*7 71'A , 1 ©«ffiJiK:»j5fcsnfcKIHIi, 
3 3tt3WftW»7H' 3 5®*iBJttC»filE*nfcK«- 
m. 3 6, 3 7«S«tit3 2t3 3OBBOWIH*0rao 

U 0^J©«|{C*$(DS^*^IS:©g|5«3 6, 3 7T 
[0 0 6 0] ?£tfctHg§7 U-f 3 3^)^BK3 

n-c^-5®©"tJ-c>^e)©ffi# (<?) ^tt^Jg^J 3 TTig 
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-f 3 5 £H5£-r& 9. dCDffi^ (0) Tl^S 
X^— tr3 6, 3 7fCJ;0^e.tl-g>©T\ R&fflg 

^•5^®*%< (0 6 (Dm-eitymmmy H35 a<« 

[0 0 6 1] COi^fc, Et^&i'TX^-ti-©- 
»<OfiSS*AT3l|&ttUi»TU'f<0«»*««T**« 10 

[0 0 6 2] (^jg^J5) 07 (a) i**§tmo>mmw 

T'yXT-ypytyr'f rt-z&ZJtyrf a\ 4 2. 4 3 
teKttm. 4 4f^«fcffltf*#*#»*3^*ro.. 4 

[0 0 6 3] ^*fW4 4K. flIAtf, -J^T&vWL 
H-/t>h*K-yLTB*ff*^**4-x.fc : fo©T-a& 20 

-r*l*a©HfrS«-M4 2, 4 3«^tlX^D>$ 

(b) fc^-rfl&fc^M&fc&^Ti^*. cintt. Tt^mii 

TW 4 5<Offl»J* ; p4 5 a©{C#LTiSii2£fi<ZWj: 

[0 0 6 4] ^T-fA'lO'P^tl^lfl^ (JftSW 

^ArtStl-StU 3t77'fA , l<D37gSd,. r «, 30 
3t»Wig7U-<4 5«t»©3t«Hi»4 5a«IBScl, 4 (fl 
gc£N 0 ,,) tLT. fflff$0»#©^tAn (x) ttjfe 

• fit. Jt*SWf4 4CD-#ttl>l**T*« (A. detC 

[0 0 6 5] 

9= t an" { [ (N - 1) A A/A] • d./ 

d c „ , e } 

An (x) =n 0 (1+x- tanfl) 
IOJ:5&»#*)e*»»4 4rtCO»5i:ti:«t!3 40 
(0 7 (b) . 3fctftttl«7'W4 

5 4 5 a lcffly§T£&B-C\ -e-n^ttgfc 

eta*-?**. ttflsti±exiMi∋-?&«. 

[0 0 6 6] ±e<DH«WU xttTJfttC^tcg 

ft^-e-fc**. 0 7 (c) \Zml,rzm\Z, 3ttttlS7K 
4 5 0#dgttB18§4 5 a(£*fJ6Ufc»fl'TB#TOrt»»& 
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(c) K»E«n?iKLfc) . Sfc. B»f*»#tt, fR« 
ftrCfc<T*>J:H. B#T^#W4. *5t«W»4 5a-C 

[0 0 6 7] (HM^J 6)09 tt*£SH<Z>£tt0l 6 Oft 

? 1 5/i'*77'fAT?*53t77'f/t, 5 2, 5 3(3g» 
K. 5 4»4j^fc«S©B#f*a'#S! (graded 
index (G I ) ) 75Xfy^7r'fn. 55tt 

[0 0 6 8] 6 11^9^7^77^^5 4*1^ 
fcfiSfcU -tCWSUKKftHK 5 2 . 5 3*WT5C 
<h{C«fcD, «3rK:.fc0»tiRfia t ftfc*x*D>£fc 

GlS7"7Xfy^7 7'f/'?5 4ll 4»£>J&»SH 
afcl«oTBSfs|S38«/jN*<ft:*. 2 
«foT, ^ffi^7W5 5©Miffi 
S55 a«^«('^oTWRS*KV»TSEe$nTl»*. 
[0 0 6 9] UTtt. 3e7 7-f/UO*ft«fi#I« 

* (^srhbiaa, ks&n) **ein*nT*T*s?jfi 

^W^afcijH^A^Sn*. ^7 7-f/n ©nygSd 
..... 3t*UJ*7 , H' 5 5tf©3t*ffi»5 5 a««*d 
.„ (<l!Sc£N od ) fcbfcB*, 5feO«K3t*m»5 5 a* 
EtnctC^O. Bra©«*<Wfc*4»fc*tH« 5 5 
aT^HiTtSMi^l.. n. ^nT^'kBBTSfcB 

[0 0 7 0] 

f (x) - f (x+Ax) =An 

An=NAA/ (2nd,.,,) • 1/ (A+4A) -x 

/ d c o r t 

f (x) =n,-4n,x , /d ! ,,,, 

dCtr, — #T<Z>^tt. 77^A 1 ©tfOBST^** 

slt^t, o<x<d,., , ./zt»«. xa^^ss: 

^LT5. ^t!6©S:J;0ttJSAx7&^tfeffigg5 5 a 
OMSSi^-S. cr.T?ttB»f^^4Sc#»«atR^©Tx 

[0 0 7 1] C©«3a:«lritT»4. B3r*$M|f 
5 4*fB*K:A#T*. f^«t>S»M)l5 2. 5 3 (C&S 

[0 0 7 2] (fgSS0iJ7> 010 (a) «#£J5S0IJ 7 <&*5r 

fy^T-fA-T^^r-fn, 6 2, 6 3ttSS=T 
M. 6 4 (4 2 WM0JH8r¥0&fh* 5 * 6 
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5 «7£&tiJ§| 7 U-f T£3o 

[0 0 7 3] 3tf^6 4ll ffi*tft&lg§fctt&S£& 

B8tt©ffiBSj*?T^5 (110 (b) # 
SB) o #W4©^FJB^®{rs:MK6 2. 6 3^nt*n 

6 2. 6 3<Dr$<D?t¥mti.&iZ <mm*n,. n,<S:4&g 
WittSSL, (x) . L, (x) CO St) &mffi (x) tCck 

[o o 7 4] ^77<;n cD+Sr^S^afs-^ io 

Vft&m^XflZn&tl,. ft? r-fA l© 3 7S£ 

d 3t«a»7 K6 5 <fr©3tettaJS 6 5a Rflfi5£ 

d M (<l$c£N od ) t. l/T, JHtf*©»R$Mfr©iaM§ 
0 ©3t«i#iaja>« (A 1 (x;io ) ttjfc©aT?S-a-*. 

Al (x) = [ (N-l) A A ] / [2n ( A + A 
A) ] X (n,L,-n,L,) / (n,-n,) 
Z\ZX\ n,, n,tt2«K©#»©-etHFn©JB#f*T 
n,>n,. L,. L,tt*n*ftJBHW*n,©*m©ftS 
£B8r*n,©*m©fia. n= (n, L, -n,L.) / 20 
(L, -L:) TSIi. 

[0 0 7 5] Z.<D£^tLtoft&WSRt&G 4to\VOftZ> 
CtfCiD. 3tttffl»7U"f 6 5+©#*m»6 5 alC 

Ut5it*TS5. -r&to-fe, #3fc&ttl#§ 6 5 a fCtt 

[0076] ±m<Dmmz. u (x) a*x*w 

ttiitt. -tn-enw^as 6 5a T?8fs©»*tf*ss? 
T#-sx^p>*<«ifi)csnTirm«, &mx^. to 

[0077] <£%0g 8) @n tt&jfiM 8 a 

-T®T$)0. HH(C43tvr. 7 111^7 7-1'^ MX. 
tt\ 77Xf7^l77-fA) . 7 2l2l9*rtt?. 7 5 
fd3H6»ffl»7U-f-C**. IJr«f7 2B. 3t77-fA' 

7 i©ag®tc7* huvts«&stfflv»T»jatanw 

K) . fcTy^»tt. Jtl*tiiS7K7 54MLT*5 40 

77-fA7i0«jBfti'\, *fi^m«##@#r3n* 
[0078] **w*:»^tt. ^77^/n i «t> seai 
t. asm* 7 2T*««c»a:«A*TiH»fsn (c 

«S^«1t^fiJfflL,T^S) . ?£;l&tBggy U"f 7 5 ©€■ 

ft^fflt-. 7?-f/t7 i aipmttT&nfcf, Rfg#c$j® 50 



S tf , 3t^tU§g7 K75 «IhI#t1&T 7 2 (C*tf^-r^> "7 

[0 0 7 9] mffiW9) E8?ft?7 2lc:i^, igftfr 
«^58Hl'-r^^tc:. H2l:SLtii:, 1/>X7 7 
Srffi^T[el^<£^til^TU-f 7 5{C«^-rn«, $ 
6(C^A<^fi^^fi : ^c:<»:#T^-5<, U>X7 7 
tt«*fcfPm#©HJ£i&Ji 7 8 F*UCJg 0 ftW-tltfJ: H. 

1/>X7 7, ^^7^7 5 5^-^^ 
-T-S^tlCt 0. £ft££— tt-ffcT^, 77<A7 l© 

[0080] (uttoi io) 013 it^mm 1 o co^a* 
$«-rsT*o. iwci5i>T, 8 1(^7 7-^ m 

757vf 7 73t7 7-fA*) , 8 2(^7 7-^8 
1 £4 5° #Hfc:?&-3T«JofcKatB, 8 4tegiS$t* 
A*>F (A,. A,, As) ^ftW\ , >K/U7-f)l/ 
ZTV-i. 8 5li^tBS7KTfe4, ftA>FAX 
7^M7K 8 4C0^&7^ 3tfta»7K8 
5'CD#ft&m§38 5 aBHCJifc**e©fflM»*«ffi3"e: 

[0 0 8 1] S*Wfc»flstt, ft:7r-f A* 8 i«f*esi 

<h, Sltffi8 2Tg*fSn, ft&tiJggT W 8 5 CDHtrtC 
giSnfc^>hVU7^M7W8 4T, fttfett! 
S7W8 5©#ft&ttig§8 5 a-vAW-r-S^^S*? 
U S^t-^fcb§g8 5 aT#^ffi#*«m«#«C^ 

[0 0 8 2] #*M«Tt>, 3t7 7-fA'8 1 

7 K 8 5«S£*®8 2 C*H&J-r-55t7r'f A* 8 1 CDflHJ 

ftfr» <=>©#&«. #A*> K/U7^)l'5'TWg^S 

[0 0 8 3] mmm id 014 \z*?mv>mmw 1 

1 $r^-TElT?S 0 . |B|BHC*lr»T, 9 1(^77^^ 

3 7g^lmm©75Xf7 7f7 7'f 
A*) . 9 2(4^7 7^ A*©3 7 9 1 aA^^nfcr- 
A^conTffiTcgR^, 9 9«777 i J'<di^d>, 9 

5taft^fctlggTU"-f 777'J^ai?P>9 9 

9 4 OWTftUKSSB 9 6.9 7 WMtfLlS 

[0 0 8 4] 3Ti£7CgP9 2tt, t77^n9 1 ^«rfg 
it S tl T # fe^t f - A tftjJrSS © AS f = J£ §15 9t T- afe -5 „ 
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09>Ui, 3t7 7"fA9 l©3 7g*5lmmT. -^tl^ 5 
mmSTl£»ffclri»-&tt. ^2 0 cmgScoRat (@ 
lcmiS) ©^jg©*>©T&£„ 
[0 0 8 5] ^77<'A'9 1*$ei$n^(i, n7 

-£>) . n7t£^cSR9 2<73«g-rtt*«l5mm<t>0^e— A(C 
fcoTt**. I03tk'-A^77yU^DX^n>9 9 
lcA*l £tU »«Sn. #SBfcrt<3fctftHi»7' U-f 9 5 © 

oT37*S*ai59 2 tI^D>9 9ffl*fffiti) . 

HU<B*-f XO«»tt*L-ft:3t«m«7l^f 9 5 

a t* oft o ft w-j^ea \ztt&. ^(Dm.m^\z-o^-z\-x 
stem <ti^uT*s. 

[0 0 8 6] (H5S0IJ1 2) 01 5tC. 01 4©3 7"i£ 
±SR9 2tC^>XJ»«©**t>«D9 3 i&JfAL^J^ 
Lit. B15T11 3T1EA8IS9 2 <hJS#T^©S&&£!i 
9 3£jf ALfc^^Lfc. d©«^(Cj; 
0, _kaeS50B09 1 1 ©«/£ «k 0 . n71K*gP9 2£^L 20 

-e-offitt. mem i tmu-?$>z>. 
[oo87] (mmm 13) 0 1 6 tiaMencDHGitM 1 

3 Sr^-TETab 0 . [§J0JC*5UT. 10 1«^77-f 
A, 1 0 2tt3t7T-f/1<Z)3 7 1 0 1 aWm-X-Ztlfzzi 
7i£^cSP. 1 0 3l«t7r-f Al 0 1 i37tt**l 0 

2o»®c»j«sn&iaiiT#^. 1 0 5««gc©^tB 

»1 0 5 a*»6«lJ«Stl*3lt*Hi»7U-fT»a. SSt 
te^ 10 3 3TJS^cgP 10 211 

r-f/tl 0 10371 0 1 at»ft*JHlff***UT^ 30 

[0 0 8 8] Tt^rr-f A'l 0 1 tp&&m2ftTgftfflli 

m^mmmt. mxm*i o 3tCcto> ttsfticiagrs 

nT3 7E*«l 0 2TttA«(Cj|d:«%RaiWl 0 5 
a^A?j£*l. ig#Mf*M-^li)Tt5. HI 
#J 1 2 ©«{::. UTWk*8M 0 2 fCl/>-X'#J*©<&-5>« 

«:*3t«kffl«l 0 5 a^AMtS&ZZt&nimtteZ, 

[0 0 8 9] dgJ^J 14) 017 ttJiEfglEOSISgfcl 1 40 
4^tiT^i9, WHKti^T. 1 1 l«3f7 7-r 

a\ 1 1 2^77^/^371 1 1 atm^n^zi 

TffiTcgfl. 1 1 3«fiI(6]^X-r-.y3% 1151JSM 
tttti&l 1 5 a*^«^Sn5^ffig7Kt*5. 
«l«3t^-f v^l 1 3tt. «*tf. <F»3t*»*T3t* 

[0 0 9 0] **«8«T»±. 3H67T-f Al 1 l*£*5i£ 
SnT*fcW»«**«^3t*filfll»l 1 3tfflWTf 50 



) #512 0 0 0- 1 3 7 1 3 8 

20 

r>^;i/#lcS^-577(6]icM(B]L, 3£tftttS7l"f 1 1 
5 ©Bfao3t»W» 1 1 5 a^A73£-tf--5 ! b©T&5„ 
■€-©ffi»f^«tt*ifi« 1 1 tRIUT?**. 
[0 0 9 1] (§HS£0!| 15) 018 tifcttfeHOftlEfli 1 
5£«-r0-e&9. f^0fc*5^T. 12 1tt3t7r-f 

/n\ i 2 2ii3t77-fA-i 2 i^j*ttsn-cir»*iNR* 

teffi. 123a~123c tt^jfttKflg^ 1 2 2 ©S® (C 
»j«StiTi-»Sia»r*^- (H#f«HPi 2 3 att3fe7r-f 
/XI 2 1 ^^ttflMgaSl 2 2<5JHBC*)JtSnTk> 
5) . 12 5 te*ggSc©ftt&tBgg 1 2 5 a«>6irt3nt 

[0 0 9 2] ?t7 7<Al 2 1 
2 3 alC&£:oTlEl#T£n. BtTftg-^ 1 2 3 aTE]#r$ 
nfc@iff^6«lHl#T*&^ 1 2 3 b"v£»U ^tl(Cffi©[Hl 

2 3 ccmkmtfi*mw&\s* 3t*a»7u-r 
1 2 s^A^r-s. ^ft^m^tt. **«©@#f*^i 

23a~123c ©»»*SJtT#3ttfttH« 1 2 5 a ^ 

*©fl&ftft^$tt3*afi« 1 3 tRi;-?**. 

[0 0 9 3] ($£K0I 16) 019 «*%gB©HttS^J 1 
6£S-T0T?$>£>. RHfc&^T. 11^77-fM 
Atf. 37Slmm07'7Xfyi?3t77'fA) , 9 tt 
gi7 7 7U^oi^D/, 5J43t«W»7W, 13 
4«§«tH]gS, 13 5ltt77<A'l©Sa!, I^D> 
9. 3ettW87K5. Sm0B&l 3 4 ;H*T* 
&©#flrTTa&*. 

[0 0 9 4] iS777' l J'5DI^D>2tt 1 ft^MfC 

ffl»Hl3 5(t 11777-'J^DI^D>9, ft&ffl 
S7K5, §«!§]§& 1 3 4£&*&tT*K:»j£SnT 
H*. §»1 3 4©«^\©iS&tt£gmL.*:} l £;^t-^f 
£ml^I^fC^ILfcfB-Et©IfcDtilL©&tC. «W?~ 

1 3 6***— ;i/H8*JSl 3.5©ni:rt^ftVW5. 

[0 0 9 5] i©^!C«^-r^i<i:(Cj;0. (d 
dTH, iS777 -| J^PX5'D>9tp in7*h^ 

-ft-K«t£oMitiS7K5) t«^aua CCt 

tt, S«0SS134) t^7 7-f/11©SH®»C3t«i*fi- 

[0 0 9 6] (MMl 7) 01 9TI1. *7 7^f/n 
©S8®fcg?S7T> r U^nx^D>9 t3ttttiS7H 

F Lfc*<, 0 2 0 izmtmiz. *7 7-1'A' 1 ©— 1 

4 6 (Cif(W77h*lb) ^ttTJfplfcSL, -€-©± 

»:^ffi«t«««a**14-. t-^H 1 4 5-r5#gjjScT 
fe.tVi,, COKTtt, «77-</U <£fl|tCL,fc*S, 

7 7-T/n^js®oKi*ifU, f®-)t^57n 
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4 6£»LT-t£K3fc«fii**»fl£a*i^'CH3£ 

[0097] dnjgtfu 8) 02 i izmmmi 8£^l 

tzo CCrtt, ^y-f A'lCD^Tgfcfrl a£X-y^> 
A'l©?77 H 1 b»*^lMl 5 6*N::3ffi»ft 

t«a»flsxna*. ^©©^ss^-^Kfliifi i 5 
mm 1 5 5 ©» v>&< T»trt»**«**. io 

[0 0 9 8] ££60* 16-18 T«, 3fc«»i: IT, X 

vtztf. w>fot Lx«;inK:iE£n-5 *>©■?«&<. 

[0 0 9 9] 

^A&i:©^:?-^ A©4>&< tt>SBffi*#tr*»»cx 20 
[S®OflS*3ftitt^] 

[0 1 ] *&wv>mmm i o*flc«:Kwr*afcoHTr» 

(a) tgl7 7 7U^DX^D>0^Sffit (b) £ 
77-f^SIill^&iS (c) S:St0tabl>. 

[12] *«e8©*««i-cjt*aa»7u-f oftfeoc 30 

grr<50T&<5. 

[03] *a?soiejfi«iTfflnT^*«ax^n>© 

MfE £ IftBJ-r 4 ^ CD 0 T & -5 . 

[0 4] *9&R<Dttft2<DmiSi&W&-rzilt7T'(rt 

[0 5] **WO*li«3 0«l«*«Wr**OH"C* 
■si. ±a»5«fc«lS (a) £ A — A' K&JjfafrZW. 
fcS»»*ffli)« (b) £^-f0T-&£„ 

[0 6] *5SM03SJ6«4©«eSSr«wra>e7r-f /t 40 

[0 7] *%BjCD^JS^J5CO«^^lttBJ-r^)^CD0-r$. 

(a) tit*»»4 4rtOB»f*»# (b) &3fc**f» 
4 4rtcDffi©#J©ja#f^# : fij (c) $r^-T0TS-S. 
[08] *56KO*Sfi«5 03tt^»»4 4rt®3etcflSo 

[09] *f£we>mmw6<nmi£*:m.w-rzyt7T'{ a* 

©ftffi £^ tT H T^JIKf L- fc Sff ffi 0 Tf * -5 . 
CHI 01 *«B80**fi«7 0«BR*IJiWr*»OHT 50 



(a) £3fc¥*iftt6 4to<Dmffim&*6 (b) Sr^-r0T 

[011] *mnc»mmm&v>mi$.&m.w-rz>yt7 7^ 
[012] *5£w<Dmmm9<Dmi$.&wtw-rz>yty7'( 

[013] *%91®£;K0y 1 0 ©*J«*BiWr*3t7 7 

[014] *%bjo^m^j 1 1 ommzmwrzytyT 
[015] *5£w<Dmffi&n 2<Dmfc&mm-?z>yf7 7 

-f tTBT^JW LfcBf® 0T& o 

[016] *?K9ie>&K0y 1 3©«^*iftBJ-rS^^r 

[017] aMswonjfifli-i 4e>mtfL&&wrzyt7T 

[018] *%B^©**g^J l 5 ©^fig^sttig-r^^fc^ r 
-f A©3fc$tt£-g-£r®-eiSJ»r L*:®rM0-e£>-g>. 

[019] *9S9kd£;m&i i 6 v>Mf$.*mm-rz>yt y 7 

[02 0] *%H<Z>£ffim 7©*jfc&tt9IT*Jfc7r 

[02 1] *%9i®£tt0gi 8<Dm&t.*wm-?z>ytyT 

1, 6, 7 1. 8 1. 9 1. 10 1. 111. 121 

1 a. 1 0 1 a. 1 1 1 a 37 

lb ?7»;F 

2. 3. 1 2. 1 3. 2 2, 2 3, 3 2. 3 3, 4 2. 
43, 52, 53. 62. 63, 96, 97 SStK 

4,i4 yt^mu 

9,9 9 ^X^P> 

5, 1 5. 2 5, 3 5, 4 5, 5 5. 6 5, 7 5, 8 
5, 95. 105, 115, 125 J6W7H 
5a~5n. 15a. 25a, 45a. 55a. 65 
a. 75a, 85a, 105a, 115a, 125a 

1 2 d Rfitm±mm 

2 6 

2 6 a, 2 6b &Ffmm<VM 

3 6. 3 7 X^— if 

4 4 B»f*»**«ft33t¥*tfi' 

5 4 BHff*»#*»"33t7 7'-r/ , « 

6 4 2a*©JB#*£#^#***&J**3fc*»» 
72, 103, 123a~123c ls}#i&=F 

7 7 U>X 

7 8 u>x?>mfeihm 

8 2 K&S 
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8 4 A> F/U7^1/^7K 

9 2, 1 0 2, 1 1 2 3Tffi^cSP 
9 3 =3TiS^:SP4 I CDU>X 
113 filftTtX-r 

1 2 2 #2£gtf 



24 



i 3 4 sjmaR 

135, 145, 155 Fffim 

1 3 6 mm&zMmmm 

1 4 6, 1 5 6 4^yKJ£fifi» 146 



[01] 



[02] 



[0 8] 



lb * 9 v K 



(a) 



mm 




1 5E7r-<>* 



3 6*7r4'«B0FV 





(b) 





l 3t7r^f^ 



[0 6] 




35 Tfcfc&SST W 



[03] [04] 





64 *7r-f< 

[01 0] 

[0 11] 64 




75a 



( 15 ) 



4*118 2 000-137138 



mi 3) 

84 K/<* ^^7K 



[01 4] 



85 K#ffi 



2„ a* 2 




85 3t*fttfiST^ 




95 



[HI 6] 



ip5 3e»ffl«TW 




95 3fc»iB«T 




101 *£7x*'< 



ICE 3 TfifcfcfiB 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To relatively easily embody 
an optical fiber having demultiplexing/ multiplexing 
means which are compact and good in performance by 
providing the optical fiber with the 
demultiplexing/multiplexing means which are formed at 
the optical fiber and at least optical fiber end faces 
and demultiplex or multiplex 3 2 light waves as 
sufficiently narrow wavelength spectra. 

SOLUTION: The optical fiber has the 
demultiplexing/multiplexing means 2 to 4 which are 
formed at the optical fiber 1 and at least the end face 
of the optical fiber 1 and demultiplex or multiplex *2 light 
waves as sufficiently narrow wavelength spectra. Namely, 
the optical fiber array consists of the optical fiber 1 
consisting of a core 1a and clad 1b having a circular 
section, reflection films 2 and 3, an optical material 4 
which is formed with the reflection films 2 and 3 on its 
opposite surface and of which the opposite surfaces have 
a relation not parallel with each other and plural 
photodetectors 5. According to such constitution, the 



accuracy required for optical coupling is lowered and 
the number of aligning stages can be decreased when the 
wavelength multiplex light signals transmitted on the 
optical fiber are received for every wavelength in a 
reception section. 
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